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cervical internal  carotid  artery:  80%  in  the  petrous  portion
and 20%  in  the  mid-cervical  portion.  They  spare  the  medulla
oblongata and  rarely  extend  within  the  skull  because  the
Table  1  Comparison  between  the  parameters  of  axial
SE-T1  sequences  with  fat  suppression  (2D)  and  SE-T1  vol-
ume  acquisition  with  fat  suppression  (3D).
Type  of  sequence  Axial  SE-T1  with
fat saturation
SE-T1 volume
acquisition  with
fat suppression
FOV  (mm)  240  ×  240  300  ×  300
Matrix 288  ×  224  288  ×  288
Number of
excitations
1  1
Thickness  of  slice
(mm)
5  1.4
Space  between
slices (mm)
1  0
TR  (ms)  600  525
Effective  TE  (ms)  8.1  10LETTER / Neuroradiology
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Cervical  artery  dissections  (CAD)  are  a  diagnostic  chal-
lenge for  radiologists.  They  are  a  major  aetiology  of  cerebral
infarction in  young  adults.  MRI  is  the  standard  technique
for diagnosing  and  monitoring  CAD.  It  has  limitations  due
to problems  with  spatial  resolution  on  the  ‘‘classic’’  axial
spin echo  T1-weighted  (SE-T1)  sequences  with  fat  suppres-
sion, especially  when  studying  segment  V3  of  the  vertebral
arteries and  the  petrous  portion  of  the  internal  carotid
artery. Moreover,  spontaneous  high  signal  intensity  from
the paravertebral  venous  plexus  may  be  seen  on  axial
SE-T1 sequences,  sometimes  even  when  venous  ﬂow  sat-
uration is  used,  and  this  can  mimic  a  genuine  dissection.
We present  a  case  that  illustrates  the  value  of  a  SE-T1  vol-
ume acquisition  with  fat  suppression  to  explore  the  entirety
of the  cervical  vessels  from  their  origins  on  a  1.5  T  MRI
(Table 1).
Case report
Mrs A,  a  47-year  old  female  with  no  medical  history  or
treatment of  note,  was  admitted  to  hospital  after  a  tran-
sient ischaemic  attack  (TIA)  affecting  the  left  upper  limb
with concomitant  right-sided  tinnitus.  CT  of  the  brain
without intravenous  contrast  material  was  normal.  An  MRI
of  the  head  and  neck  (GE  MR  450  W)  showed  no  abnor-
malities of  the  cerebral  parenchyma,  but  there  was  a
dissection causing  preocclusive  stenosis  in  the  petrous
portion of  the  right  internal  carotid  artery  seen  on  a
SE-T1 volume  acquisition  with  fat  suppression  (Fig.  1).
A gadolinium-enhanced  MRA  conﬁrmed  that  there  was
widespread stenosis  of  the  right  internal  carotid  artery.
The patient  was  then  given  effective  anticoagulation  ther-
apy. The  recurrence  of  contralateral  tinnitus  on  the  second
day led  us  to  carry  out  a  second  MRI.  This  demonstrated
a second  dissection  causing  stenosis  that  affected  the
petrous portion  of  the  left  internal  carotid  artery,  with  an
acute intramural  haematoma  showing  iso-signal  intensity  on
T1-weighted images  (Fig.  2a).  On  a  repeat  MRI  carried  out
three days  later,  the  intramural  haematoma  showed  the
2211-5684/$ — see front matter © 2013 Éditions françaises de radiologie
http://dx.doi.org/10.1016/j.diii.2013.10.007sual  high  signal  intensity  on  T1-weighted  images,  indicating
 return  to  the  sub-acute  stage  (Fig.  2b).
iscussion
his case  illustrates  recurrence  of  a  dissection  on  a  dif-
erent artery  and  shows  us  the  potential  difﬁculties  of
iagnosing a  dissection  in  the  acute  phase,  when  the  intra-
ural haematoma  shows  iso-signal  intensity  on  T1-weighted
mages. It  allows  us  to  introduce  a  new  SE-T1  volume  acqui-
ition with  fat  suppression.
CAD  are  characterised  by  an  intramural  haematoma
eveloping in  the  tunica  media.  They  are  the  leading  cause
f infarction  in  young  adults,  accounting  for  almost  20%  of
ll the  cases  [1].  They  occur  post-traumatically  or  sponta-
eously. The  prognosis  is  good,  with  mortality  below  5%,
nd this  is  mainly  connected  to  the  extent  of  the  cerebral
schaemia [2,3].  Recurrence  is  rare,  affecting  0—25%  of  the
ases, and  is  more  common  in  the  ﬁrst  two  months  after  the
issection [4].
Carotid artery  dissections  are  twice  as  common  as  ver-
ebral artery  dissections  [5]  and  they  primarily  occur  in  theDuration  (min)  4.5  5
FOV: ﬁeld of view; TR: time of repetition; TE: time of echo.
. Published by Elsevier Masson SAS. All rights reserved.
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Figure 1. Axial reconstruction (a) based on the sagittal acquisition (b) of the SE-T1 volume acquisition with fat saturation focused on
the right internal carotid artery: intramural haematoma of the right internal carotid artery in the petrous portion (arrow), in the form of
a high signal intensity crescent on T1-weighted images with increased vascular calibre. Coronal (c) and sagittal reconstructions (d) of the
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aadolinium-enhanced MRA of the supraaortic arteries focused on th
paring the medulla oblongata.
etrous  portion  of  the  temporal  bone  is  so  narrow  [2].
ertebral artery  dissections  mainly  affect  the  segment  V3  at
he atlas  and  axis  vertebrae  (34%)  and  segment  V2,  enclosed
ithin the  transverse  foramen  (35%)  [5].  Cervical  artery
issections can  be  multiple,  as  seen  in  28%  of  the  cases
6].
Imaging has  a  crucial  role  as  it  is  able  to  conﬁrm  the
iagnosis, identify  any  associated  cerebral  ischaemia,  and  it
s
b
iht internal carotid artery: excentric preocclusive stenosis (arrow)
s  used  for  patient  follow-up.  MRI  has  become  the  standard
ethod, as  it  allows  for  both  an  endoluminal  and  parietal
xploration at  the  same  time,  while  being  non-irradiating
nd non-invasive.The protocol  in  common  usage  is  carried  out  with  a
tandard head/neck  coil.  The  exploration  begins  at  the  cere-
ral level  with  standard  imaging  that  allows  any  cerebral
nfarction to  be  diagnosed  (diffusion,  axial  T2-weighted*,
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Figure 2. Axial reconstructions of the SE-T1 volume acquisition with fat saturation, focused on the left internal carotid artery during the
 late
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[recurrence of tinnitus on the contralateral side (a) and three days
muscle (a) and return to the sub-acute stage showing the usual high
Flair,  and  sagittal  T1-weighted  sequences,  and  3D-TOF  mag-
netic resonance  angiography  of  the  Circle  of  Willis).  The
cerebral study  is  followed  by  a  cervical  sequence  to  look  for
an arterial  wall  haematoma  using  an  axial  SE-T1  sequence
with fat  suppression  and  venous  ﬂow  suppression.  Finally,
there is  an  exploration  of  the  supraaortic  arteries  using  a  fast
gradient echo  volume  acquisition  with  intravenous  gadolin-
ium enhancement.
The axial  SE-T1  sequence  with  fat  suppression  has  a  num-
ber of  limitations:  the  bony  structures  are  in  close  proximity
to the  vessels,  some  dissections  are  very  small,  there  is
physiological variability  in  vascular  calibre,  certain  vessels
have a  tortuous  course,  and  the  lack  of  total  venous  ﬂow
suppression, especially  in  the  paravertebral  venous  plexus,
can mimic  true  T1  high  signal  crescents.  Because  of  these
limitations, MRI  can  be  found  to  be  lacking,  especially  for
vertebral artery  dissections  in  V2  and  V3  and  carotid  artery
dissections in  the  petrous  portion.  High-resolution  MRI  has
demonstrated  its  worth  in  difﬁcult  cases  of  vertebral  artery
dissection. It  does,  however,  call  for  a  dedicated  surface
coil, and  it  only  allows  for  a  localised  study  of  vasculature,
but still  entails  a  total  acquisition  time  of  30  min  [7].  It
cannot, as  a  result,  be  used  routinely.
Two  recent  studies  using  1.5  T  and  3  T  MRI  [8,9]  report  the
advantages of  the  new  SE-T1  volume  acquisition  with  fat
saturation in  comparison  to  the  ‘‘classic’’  axial  sequence.
Our acquisition  time  was  5  min  22  sec,  which  is  within  the
normal range  according  to  data  from  the  literature  (3  min
25 sec  [8],  7  min  49  sec  [9]).
The  ﬁeld  of  exploration  is  large,  comprising  a  full  study
of the  supraaortic  arteries  in  a  single  acquisition.  It  is  an
isotropic volume  acquisition  that  through  the  use  of  mul-
tiple planes,  facilitates  the  assessment  of  the  extent  of
lesions and  the  analysis  of  vascular  loops,  especially  in
portion V3  of  the  vertebral  artery.  It  is  also  easier  to  draw
a reproducible  comparison  with  gadolinium-enhanced  MRA.
The spatial  resolution  is  improved  by  the  use  of  adjacent
millimetre-thick slices  that  make  it  very  easy  to  distinguish
[
[r (b): acute intramural haematoma showing iso-signal intensity to
al intensity on T1 (b).
etween  the  artery  and  the  surrounding  structures  (venous
lexus, bones),  as  well  as  facilitating  the  detection  of  focal
issections. The  inﬂow  effect  on  axial  acquisitions  (venous
tructures produce  high  signal  intensity)  is  avoided  with
olume acquisition  in  the  sagittal  plane.  Finally,  in  our  expe-
ience and  according  to  various  studies,  there  is  good  quality
at saturation.
onclusion
E-T1  volume  acquisition  with  fat  suppression  offers  a  num-
er of  advantages  (speed  of  acquisition,  large  ﬁeld  of
xploration, increased  spatial  resolution,  possibility  of  stud-
es in  multiple  planes)  and  should  replace  the  standard  axial
equence in  the  routine  investigation  of  arterial  dissections.
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